Membrane binding assays were performed as previously described 1 . Briefly, HEK293 cells stably expressing either the human D 2L or D 3 dopamine receptors were grown in DMEM media (MediaTech/Cellgro, Manassas, VA) supplemented with 10% FBS, 50 U/ml penicillin, and 50 µg/ml streptomycin at 37°C in 5% CO2 and 90% humidity. Cells were harvested and then disrupted using dounce homogenization in 5 mM Tris-HCl, 7.4 at 4°C, and 5 mM MgCl 2 . Cell lysate was divided into two equal aliquots and then centrifuged at 34,000 x g for 30 min. Membrane pellets were then re-suspended in either 50 mM Tris-HCl, pH 7.4 at 25°C (Na + minus buffer) or Earle's Balanced Salt Solution (EBSS -Na 
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Molecular docking
The ligands were docked to equilibrated models of D3R and D2R, which are based on the D3R crystal structure 3 . Docking was performed using induced-fit docking protocol in the Schrӧdinger software (release 2013-3; Schrödinger, LLC: New York, NY). The best-scoring pose that is consistent with the crystallographic ligand conformation and known experimental receptor-ligand interactions was selected.
For sulpiride, a pose similar to that of eticlopride in the D3R crystal structure was selected, with the tertiary amine in the ethyl-pyrrolidine moiety forming a salt bridge to the Asp(3.32) side chain, and the methoxy- 
Ligand binding energy calculations
The MM/GBSA ligand-receptor binding energy was calculated using CHARMM 12 (version c36a2) with the GBSW implicit solvent model 13 . For each frame being considered, the protein and ligand components were extracted, then minimized with restraints on all heavy atoms except for the side chains within 4 Å of the ligand, before the energies were calculated.
Interaction network analysis
The pairwise residue interactions were computed and compared using a previously developed interaction network analysis protocol 14 . Briefly, two residues are defined to be in contact if either the distance between any two heavy atoms from the two residues is smaller than the sum of their van der Waals radii plus 0.6
, or polar interactions exist between the two residues as calculated by the HBPLUS program. The frames of MD trajectories at 240 ps interval were used for the analysis. All frames were clustered by Cα RMSD, then for each ligand, the frequencies of pairwise residue interactions were compared between the clusters representing the Na + -bound and -unbound conditions. Significant difference in the pairwise residue interaction frequencies between the conditions was detected if the absolute log frequency ratio (log frequency 1 /frequency 2 ) was above 0.8, and at least one of the frequencies was above 0.3.
Principal component analysis
The principal component analysis was performed using the Gromacs 16 programs g_covar and g_anaeig.
The computed primary motion is shown in Fig. 4B as linear interpolations between negative and positive extremes of deformations along the first principal mode of motion.
SUPPLEMENTAL DISCUSSION
In addition to the effect on ligand binding affinity, Na Zotepine has two clusters of lowest-energy conformers with the N3-O6 distance of ~2.8 Å and the N3-C1-C2-O6 dihedral angle of ~-60 or -300 degrees, whereas the analog has one lowest-energy cluster with the N4-C3 distance of ~3.9 Å and the N4-C1-C2-C3 dihedral angle of ~-180 degrees. 
